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T, 

&ft3£&£tt3fcto©;iS'Jvft^fc, 
±Btt'h«**C <fc o TefcSft&fc^ttftSS* U 

±E«'hife¥JR, <±BttttUR?&V±EIB1l#|gfcfl 10 

E&¥f*&ftamfi?J£ESRJig&;ij,>< 7ffl7^7^„ 
[11*112] **7#{*fciBKgaEfc7*-:7*Ci5t> 

T> 

»Kl/>X4»&OW[¥<*^Jl!ftS«-Sffi«tB«lFfts 
±E»****CJioTl6*Sftfc*5(**fta#U 

±E»«*?*e>ua*fts±B-M-s>«*fcBit-r 20 

±E«'J^**, ±E»«*?SW±EE«*Sftfll 

±E*>5*«:t3ffKeSfttti*4:, 
•±lMKtt:»l*&ft, ±E*^7*i*(ffflSiJW#ai:ji 
eftfrafc»0«e#ai:, ftHOSU ±Effi»ft±E. 
* jt 7 CSSt 5 d 4: C <fc -3 T±E*¥<*»£«5- 

±E*'h***fc: «t o T*S&£ ft £&¥{*<£ ft U 
-f * - fflW ft IB* I" £ i: , 

±BJWk**4»6tt**ft6±B-f *-v<& ^ftEia-r 

±e* * 5 *i$:cDSijffli#a t iifi ft 'a o tz too ae#a 
*ji<-rs&»caia-r*i»c±E«'j^«, 40 

?©'>&< fcfc l-3ftiIia£tf-&jl®3MS!£:, 
±E«fftJR?x ±E»'hJfe**, ±EE«*S, ±Eii 

m^®Rv±tmm^®t i E.m$Ktzmi*-£, ft*n 

U ±E*#*±E*^7*«:t«»-r*Ci:t:J:o 

[SBWfflSMfflfcS&W] 
[0 0 0 1 ] 

[BliS±©*iJffl#i?] ##5Wtt, *;<7&ir©fg&gE 



( 2 ) #58¥7 - 2 8 8 7 2 4 

2 

[0 0 0 2] 

*/7C§i-rsfiffi3()Sga^^ftTi>s„ f ut, ffi^? 

*p«5i:bTffiffl-i-*-ft«*«*$ftT^6. 
[0 0 0 3] Z(D-mt bT, 2-276375 

aflEaaSBfci^trSUKf'^Si:, tBJg^^i/Aft 
F<3;&<Ut£&!g 2 ©/Jtx-f SSfc©^Tfti>ftaiR bTSflfc 

sas?-ra r2^>oE»*asas?prffi©*^5j 

[0 0 0 4] ^g8¥4-3 7 3 3 6 7^&$gT 

*i*©7yr-^-v9->f XfCB&^Lt^g^Cfi&fflftgf 
fc-e-5;zi:C4t>, a??ft&©a©«iEfi^7t^^^^ 

[0 0 0 5] 

M¥2 -2 7 6 3 7 5^&fflfc«fc D»^«*ftfciS«rT?li. 

tf$>5.©T ; ]gffii;&3o ±E»M¥4-3 7 3 • 

3 6 7^S«T-(4, WmHttBA-yifrka)?*—*-. 

*. 

[0 0 0 6] *»Wtt±EBHfcB*TfcS-ftfct>ffl 
T\ ^©glflt-f 5fc.~3l4> l>>X->>-y^*p<7© 
$ ftSifc a c 4:& < tt?«ft&Bft& qia&£ bfcgcffi 

[0 0 0 7] 

[RBSJUifci- stacks] ±Eiwsaj«i-sfc» 

^®#fti.iS¥^i:|B]^ffl®H©^¥»itftS^$# 
S tsb<Dm>M¥W t t . ±E«/J»**JRfc J: o T £ft $ 

ftt«¥#®ft§jtb, f^-^fi^ftm^-raffl^ 

±E»**?A»6tU*Sft*±E'f^-S'«9ft 
ElttSBIt^Sts ±E«'J^**, ±E»«k*?a 
VJ:EE«*«fcfll*» ±E*j«7*«;t»Bie4&tt 

fttftscib, ±E«¥(*ttfeaawtffi8niii&«j« 

[0 0 0 8 ] ^UT, *2fflSI»t:j:«*^707 , ^r 

u>X*»e>©SJ¥»7tmftSltSffiSt:ES$ft, 7-f 
;u A Si t: $ S i: |5lf?ffl9Ell©^¥»<^ ft 



( 3 ) 



7-288724 



£ it * tz »©«'.h*¥* t , ±ffi»/M6¥JR lz <fc 

Effi#£±E*->< 5#&fc:g!g-f -5C.i:<C«fcoT±E& 

[0 0 0 9] ^3©S»tC«t5A^7©7^7' 10 

U>XiO\e©&¥#3B&£gttS{flSfcEg3ft, 7 4 
)V A ® t mm £ ft 5 1 ©^ ffl©&¥{$& 5 

-a- s & »o«'j\*^« t , ±e8^j&£* t <t -3 

T*8&Sftfc&¥{*&£§3feU -T StB** 
S>«9*E«-f SEtt^Si:, ±§3*^7*«:©©JfflI# ■ 

aji*u<tt«uisi8E«fefi<'r4fc»fca 

iaT3l»C±E«'J**£*, ffifjaR?CD'>ft < fcfc 1 -3 20 

±EEM*S, ±!3ii{t#SSr>'±B3iiJg^gi s @H 
S£ftfcg#i: «HM U ±Btt*S±E**5*(*C 

[0010] 

[f1=Jf] BP*>, *«Mffl^l©!iacJ;5A^7©5'^ 

*'J>Jfr£*C *b Te»$ftfc*§Wfefc£# L-f ^ — 30 

'J^&, ±E»tfe« : FZlW±EE«#a&«iT* 
CO 0 1 1 ] *LT, SI 2 ©<§«£,£ ^pOCT^X 

* T-a, m>M2%&m& u >xA»e©&?##m£g 

^«©«H©tti:ttffc&£&$i!-, ««JR : Ft±±E«'Jx 

3fe^cAoTe**ftfc l -r * -vm 

H-r*-S>flW*Bttrs. fftttt±EJ8'h#?*, ± 
^ etc. Sfl^SfctSfttcgS 
[0 0 12] SS3 0aB«C«ka*^707^r 

5 {CS (C Eg $ ft 7 )\y A S tc *gfg> $ ft 5 fcipfttfe t n 

«©ttBi©tt¥t**&£&3-t»\ ^m^mm>\^^ • 

S t <fc o T £® $ ft fc § % L -f / - i?ffl* £ 

E«*Stt±Efflflk*?*»6aA*ft«±E'f 50 



ia-r*BK±EiB/J^*«, JMMS^OdPfc < fc t> 1 o 

iBEim ±Ea«*asv±iaiaa^atfB 

g£ftTV>5. 
[0 0 13] 

vvtwH-ra. ^r^ca*^©**?©^:/* 

5 J: ^¥»it©3tSS±{cliIEg©21¥©X-AU 
>X1, 2fcU>Xi/f^3> TVS-3^4, 7^;i/ 
A5#Eg£ftTl^5. C©X-AP>Xl(CfctU>X 
i>3-*"2 4tfgK*ftT*5> iSU>Xi>n-y 
2 4©ffl*ttU>Xffi»®g5 2 3©A*Cg&R3ft-Ov 

[0 014] LT> ±EU>X^i".y* 3 
*SI»illS2 5*«««$ftT*b, ±EX-AU>X2 
CliX-Ax>3-^2 7tf^$ftT^-2>» C©X-' 
Ai>n-^2 7©tB^liX--Aigi&!lSS2 6©A*t 
S«$ftTii»J, StX-AlBDUSS 2 6liX-AU>X 
•1, 2fca^$ftT^5, 

[0 0 15] ?e.(C, «*Jfe*3RTtt, ^¥»^©ASg 

Ste©^©X'JXA7, 8, }#lgU>X9AS-eft-?ftE 
S^ftTioD, CfteS^LT^¥^6 s ffl^#©it 

[0 0 16] Site. SlURUSim (AF) I3SS1 4CI± 
#M-^^'-f*-K(IRED; Infra Red Emitting Diode) 

1 2, <4S&ffi£? (PSD) 1 3*«««$ftT*0, 
±131 RED 1 2<t!3e^^nS} , fi©i , 6SS±tttS3fcl/ 
>X1 0#, R^©»¥»:*^©S^©>fe«S±T-P S ' 
D 1 3C*f@tSfiiStttS^U>Xl ltfllStit 
v>So ±I3AF[HSS1 4©ai73(±Ji!3filUa:tlfet[HlS§l 
5^V75 ^va y-?-2/7(FM;Flash Matic)«||?l]S§2 

ooA*tsaa*ftT^a. 

[0 0 1 7] f IT, *¥#3fc©3feBS±tttS«j8*SJ 
@5 (AE) U>X$:^LT3fc^tti^?(SPD;Silicon Pho 
to Diode) 1 7 &Eg$ftT43 0 x fISPDl 7©tB7j 
l±AESg[H)S§l 8$r^LT{£iffllHSS3 3®A*CgS« 

[0 0 18] $et, d©#JgP0S83 3©A7Jttt, ± 
E*i 5 ttS taStgtHlEg 1 5 U ^ -XA7JIHES 2 8 
tX-AXtimmZ 9©til7Ji s }gi^?ftT^t), 
lslSS3 3©liS7Jl±, S^m?S3 0 i:&jOOT(I]S& 2 1, 
U>XK»0B2 3, ->W^»(hIS§2 5, X-A|g 
i6@SS2 6, jS^ES0S83 1, 7 -f ;UA*&jilEl8§3 2 
©A7jC-tft-eKtg^$ftt^S. 

[0 0 19] *&, DXn-Kt^lHlSSl 9©itS7j<i± 




5 

!3AE[n]B14, FM«#@B2 OCDA*fc»«arftT 
ISFMSSJ?[n]B2 O0ffi*tt«#9J»!B2 IS 

[0 0 2 0] C©J:3&«Jffit*^T, tt¥#flW±X- 
AU>X1 J 2, l/>Xvt^3, 7V^-^4£;fr 
UT7*t;1/A3 JcJSft^ns. CCDh^ 7V<<-^4 
&7^;u^3<9IjSl^X£»1-So ^UT> 
#fct, B****fc*N>T* *tt)U>X6, ±T£££ 

[0 0 2 1 ] f LT, IRED 1 2frfeiaaWaFilfc** 
*tt«*l/>Xl Ot^LT*¥fffcajfc*ti, iSi£¥ 
frc©£SJ#tt§#!/>Xl 1 £^LTPSD 1 3Cg 
)t?n^o AFEIB14ti\ dGDP SD 1 3©£tJ££S 

/lfciSQttJLfifilfflElBl 5 4:FMStWEI8S2 Olcffi 
*-T5o M D U LfiStffSIB 1 5T*tt, z.(D®LW-mm 
(D&m 1 / 1 1 HE \y > X©J» 4: ^ 6 u > x» 5 

[0 0 2 2] &¥#^&AEI/>X1 6£^L 

TSPD 1 7ldfeS3t$tlx iSPDl 7ttft¥tt<Z>«8 

s*t:jt^iufc^aa*AEjSj¥(iKi seta** 

COAEStSEIBl 8tt, DX3— HSSWUBI 9<0ffi 
*f{g-^^±§2SPD 1 7^£©ffl£fg^fcipe>*a 
(1) ti D^+y*»«ftft«f 6. (ft, AVtt« ' 

[0 0 2 3 ] 

EV = AV + TV = BV+SVF - ( 1 ) 

^LT, FMrl#[UB2 0«i^ hD^(gfflB$MiiiEi:^ 
S^h03K**a*E«W«ft»K:ifea (2) ic£^ 
TH-fH-4. ft, GVfctxhD#3tefi. DVBtSftE- 

AVO ttBUtoRDttti^ftSUT^a. 
[0 0 2 4] 

GV+SVF =AV0 + DV ■•• (2) 

»**JWIslB2 1«±FM«!(l.|5JB2 0T-*a*n 

X^>r2-^2 4teU>XfliH£J*fcli-tS« 
[ 0 0 2 5 ] LTx X-AlE!i;[p]B2 6ttfij£U>X 

BElBSI5fiB#tUA*rs. U 'j-XA*[H]B2 8 tt 

mtijtJ U ^±fc#Sftafc2ndl/«J-XfKt:W] 
WE1BS3 7tctt5±f1-^o 

[0026] £e>M, ss^ie^(siss3 11*7^^5© 

to<Dt><DZ\ 7-fM^M3 2ii7^;i/A3©^§ 
[0 0 2 7] W±®J:a&«J«®rtj* #S6«8©rt 



4 ) #i0¥ 7-288724 

6 

1 cs*-r sp*>, % * 5 <D7 

4CfK^£ft£7^X*95 3 5 Ctt, *S&U>X3 4£ 
« c «ft*?3 6#-f*t«J5E$ftTlr>*. C:cD|g«l/> 
X3 4&tf»ftJR?3 6tiU ±1374^*93 5 
-f-+4C»&Stt&»^K:, «¥f*Jfe©#B±fcffiffi 
1-*«fcotcEE£*iT^5. fbT, C®J8&X?3 6 
©ffifctt, 7 , »JT>7 , 4 3, fg%^(HB4 4, A/D 

*ttniB4 5, mmEmwi *tyB»ii]B4 7 

10 $:^LT^^ 'J 3 9©A*fc««£ftT^S. 

[ 0 0 2 8 ] '>-^r>^(HlB3 7tt*^7(BS© 

»Jffl@B3 3fcffiSfc8B3ftT£!>, U>X*$t>£tJL 
IMS IEIsIB 3 8 , «?->+^*»I»itlHaB4 Ofcfeffi 
Efc$c$EcFixTl>£o ^LT> >— ^>^0B3 7 ©a 
■ *B:±!B-**'JBitrlslB4 7, ©^0.31384 4, 

^+***-f ^ >y@»4 2 V a«kjR?airiaB4 1© 

^IhIB4 2,'S«*?ffi»ElB4 lCDffifttt±B»<Mt 
?3 60A*fcSB**iT^6. 
20 [ 0 0 2 9] £©i3fcB«fc:*NfVT\ ±§3U>X!£D' 
iBLm«IE(HlB3 8tt, gg!/>X3 4®»Al:«t^t 
(el 4, U >X 1 (OB *) th Lt^SS, 

-eOfiSW»US/— Jr>^|nlB3 7JCtB**r$p 
■ [0 0 3 0] fit; ±I3fi : F^^y*»«pSiS[plB4- 
Ott, *S*U>X3 4©»AC«J:oT±t*:©IBttF^> 
't#gb*0T\ »fcSfrP3 6<8«JKS VC 
T> &5£ (3).CSt5^T\ «»»?3 6tfiSIEfc:&3 
«Vs/+y*8?l$TVC $gmO$JOTl£lB3 7Cffl*t 

& o 

30 [ 0 0 3 1 ] 

AVCO+TVC =BV+SVC (3) 
^e>^, ±83->— 5r>XilB3 7tt, *>5©7 > ^X* 

-^aifsffrdo LT, ±B«(UR?IKttBIB4 1 tit 

a«Ms?3 6©njH*Dy**iffta*u ±i3s?^ 

[ 0 0 3 2] ±Efe»U>X3 4ft^LT»ffc«?3 6 

t*5ff«k#ie(fc*nftk, Rffl«jR?3 6©«*i±r 

40 U7>7 , 4 3CTfll«S*l&«, I»*»1IHB4 4 CT 

[0 0 3 3] fUT, CKDxy^vKg^iiH^EJglllB 
4 6«CTff»Snfca, ^^'JSg®?[HS§4 7S^LT^ 

*y 3 9fcE«**ift. ccD^^eu 3 9tt*^7© 

[0034] cct-, g]3c^^nactatc, a*, m 

MSIfl ©U>XTfeoT4, ^^^CD^^'7'^$:^ 
50 >X3 40.«^EttSf2 fcL, X-AUVX1 t&m 
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... ( 4 ) 

[0 0 3 6] Z<om3T-&, *bMEMfis&l£l/2C:& MffS»3 3lZiht)2tiZ£ Ux77S18) , $fc{c 

oT^aa>, mmm?3 6©*££<& l/2fc&oT^ "#©fciia!mUECffi:3^TU>XSy»lE]S&2 3#U> 

a. ft, g®U>X3 4tfftHiM, Ji^Sg?3 6H: . XI S^UtBL, U >X->+- 3 Zm%. f-CTtt* 

|5]«©Si^ &f#a iz £7^-3^ t |s] l; A£ ^tf&Mh 9 > h 7 y X"T a £ T-BP^PirS©^*; I* 7 -< ;i/ A 5 (C 

*t>, ssffi&tiot&orusa* 5 , *«wtttmaL io mft&tezhz. c©t£, z.\-o-xzmmi-zigi-&tc 

[0 0 3 7 ] tC5T% *^©*>7ffl7^7*©« '4k, U>X->* 3 feffltS Uf^7S19~S2 

MW'&U-f 79 M±®4fc^-r«i:5C&-3T^a'. |s]|l 5) „ &<,>T', U>XS 'J-fe v 7 -f ^UAj&iSHnJgg 

.fc^£;h.a<fc7JC, 7^X^SP3 5lin^6 4CioT 3 2 Cfc 9 7 ;ua 5 & l»#t±l:ffc&, 7^;i>A© 

2fisife7 , hX*6 5fc«sK;*ixT05. fUT, A>7t iI®BE©i8&8a®]itc:iKSl8a&£:?TV\ ±T©*rffc£» 

fcfcTJ^rJ*?* 6 6t£9&^£ft^-*iI{I#qJfg T-T5 Ur»7S 2 6~S 2 8) . 

fc&oTva. C©#^7tfJJ©y$?fc:fcfc, ligtiWtBfC [0 0 4 2] &tcH 6 ©7 □ h £#fls LT, ± 

«*©H8£fTd&C(^«fc!«8tt&ftT^a«?#ffl IB** 5fc*.X 7©7^X*#3S*3ft£«^©IWt5£ 

^£>*ta. ft.-f§-6 8tt&?ilg*i[a]Sg£^LT:fc SftW-fS. T0^©^9-7-< y^tflff^hT, ftiffll 

CftfcttS/-$r>*@tt-3 7fc£f*ftT^S. *L 20 0SS3 3 S i/-^>7>[sISS3 7 {cmiStfttJ&^nai: 

T, ^^'JA-h-4 8li7hX^©m^©#AP*e,lf UffrSlOl), W7©7^iOi/^>. 

A£ft, #AB#tC(i^^ 1)3*7* 6 7C}gM.£ftao 7(3^3 7 7«©$iJ®|I]&3 3 £x-*Sff£?T 

[0 0 3 8] JUT, H5©7Q-3 1 >-h£#f8l,T, \,\ % * ? mofylffl®® 3 3 li. *>! 5©7>XX*©g 

'±sa*^7©ij^sgjiwra. ^a^©/^-^^ 5/5=-. ■ s^sgti-ra (x^s/xs 1 o 2) . 

#tif££tT.T, $i|ffl(HS&3 3CSa§#{£$S£ftai: (7, [0.0 4 3] ^-(BU<Z)f&J®)[elS& 3 3 tt, ^7©7^ 

t^XSI) , ©Jffll|llBS3 3I±S^(1IS3 0t3fS©^ . X*ifflffl->-a>7[s]S83 7 K*fUT, fu&g&fflftffB, 

^£ff7 (7^yXS2) . * UT,.X-AA*f@S82 UttF^-WtflWL *.CDflhCD»Efl|«, X-A*lt«* 

9Ci5X-UAtfftSi^ttfUrs»7S3) ,' ©ffiffifciifsta.. CfflX-Ag±ffiffi«£gil/>X3 

$OTH]S§3 3liX-ASgi6dlSg2 6 fcffl&UTX-AfPJ 4©««C i-aTffifflT**^X-A««#«^Ufc» 

ffl^fT? Uf^7'S4).-eu > ^^©u'j-x 30 ^tcffiffli-ati^T-fea Ut->7sio3~sio 

■b'J-XA*[ilS§2 8 7) ..Hive, X-AA*»@S8 2 9 K £aX-AAft# 

it) 1 s t U'J-XII^tfttJ^jSftai; Ur^7S *6»*CI±, *ft#±BX-A*it««-e&v>»&C . 

5) , Vm®&3 3fcfcAFI|igl 4{C«tagfi&^^as ©*X-AfflW£fir</\ ±SX-AMffl«rtt$S» 

l/isffdj-ra ,Ur>yrs6, S7).„ x-AA*#&t,via££iix-A£f$.ii:i-a 

[0 0 3 9] «^T., aOUUftSlffBIISl 5#X-A ->XS 1 0 8~S 1 1 4) . 

i>3-*-2 7©<B^fctt*lbU »©^fc±El/l [0 0 4 4] ^UT, *H*©U 'J -XffltfB§*#J¥£ 

kCatJ^-ru-VXttDUlLfiSStlfta Ur7 7S *lTUy-XA*H»28J:0 1 s tuy-xe^#sd 

8, S9) . fit, «yjfcSfTi\ DX3-h"ITcIR[HlS§. PlHlSg3 3tffl*$iaai: Ur77Sl 10), AF 

1 9C«t»)7^;UAyUD-*©DX3-KfeK»aj 40 Qgffl 4 £«fc a A FiMffcfr ry XS 1 1 5 ) , 

U in^tS^TAEjUJUiBSl 8CiaAESIff »¥:»ffitt l©a»» 1/1 SffHiU (7^-yXSl 1 

sfTv^ffl*«s#ai-ra u^xs 8~s 1 2) . 6) , x-ax>3-^2 Kom^zmfraL (75^ 

[0 0 4 0] fit, 7 hDtftf&gT&alg^fclfct XS 1 1 7) , ftAgftf 1 fcgffiL (7^'VXS 1 1 

(7?yXS13) , FM®n®®2 OCfcaFMSfflt 8) , SJjfeSff l^ftCTSB V£»ffiL (7t^7S 

fcfrtv 7 hD*«Mft«SUta. ±!3Sij7t<iCS 119), MSP0B3 3ttC*i6 1/1, ftHAJgffcf 1 

^T->+'^WSftSt5 (Xt^XS 1 5~S 1 , »^»»SBV$*^ 7©7 > yX^©^-^>7[El 

7) . dtllCftUT, -7 HDsKiiABTftV^a^ttt, S§3 7 CiSflt a (7^ vXS 1 2 0) „ 

iI<-{C->+ ->^»B#£j*S-fa Ut'v7S 1 4) . [0 0 4 5 ] J£^T, A/^CDT^lTIt U>X 

[0 0 4 1 ] C-5LT, ^lll^OU'J-XSOtf^tff t» ?) W LftffiiElalEg3 8 ifi±E 1 / 1 kM&E&t 1 t 

$ tlX U 'J -XATlliSS 2 8 cfc D 2 n d l> >) -Xfi^*s 50 ICS^T U >X©|S 0 ffi USSUtBira Ur v XS 



(5 ) 
7 

U>X3 4©£jSHffi«$Ai:-r*i:, ^JSRSnfeflUft [0 0 3 5] 

s§&f ' i±-tgfl9t:*st;T^$*ia. [^ 1 ] 

111 A 

f ' f I H f l f 2 



12 1). ZZX\ dCDKff£o^T07.&#j|s{LT!ft 
fcmilz&z&^fbiztis hft*b*s»&, finis*© 

{SEfr£©U>Xi&DmL&K{i&5S; (5) TiRSft ■ 

[0 0 4 6] 
MK2] 

fl 2 

K= (S) 



1 



^£ft£o 

[0 0 4 7] 

[S3]" 
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